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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings of claims in the 
application, 

1-6 (CANCELED) 

7 (currently amended): A p-n diode comprising: 
a silicon carbide substrate; 

an n+ region of silicon carbide on said substrate; 

an n- voltage blocking region of silicon carbide on said n+ region; 

a first p type region of silicon carbide on said n- region; 

a p type contact region on i gaidjftret p type r egion, said p type contact region_havin& _a 
higher carrier concentration than said first p type region; and 
an otolcjiontocLori jsaid p type con tact region: 

wherein at least one of said first p type region and said n+ region has a thickness 
greater than the minority carrier diffusion length in said that respective region. 

8 (original): A p-n diode according to Claim 7 wherein said substrate, said voltage 
blocking region and said p type and n type regions all have the same polytype. 

9 (original): A p-n diode according to Claim 8 wherein said substrate has a polytype 
selected ftom the group consisting of the 3C, 4H, 6H and 15R polytypes of silicon carbide. 

1 0 (original): A p-n diode according to Claim 7 wherein said n+ region is about 2.5 
microns thick and has a carrier concentrati on of between about 1 x 10 18 and 

1 x 10 19 crn 3 . 



PAGE 6126 * RCVD AT 5112/2004 5:24:10 PM [Eastern Daylight Time] * SVR:USPTO-EFXRM/0 * DNIS:8729306 * CSID:704 945 6735 * DURATION (mm-ss):0M2 



MAY- 12-2004 17:25 FROM : SUMMA & ALLAN » P. A. 704-945-6735 



TO:USPT0 



P. 007'026 



In re: Suroakeris et al 
AppL Serial No. 10/046,346 
FUcd: October 26,2001 
Page 3 

1 1 (currently amended): A p-n diode according to Claim -7 Claim 10 wherein said n+ 
region is compriscs_a_layer about 0.5 microns thick flftd tfcat has a carrier concentration of 
about 2 x 10 1 * cm" 3 . 

12 (currently amended): A p-n diode according to Claim 7 wherein said first p type 
region is greater than about 0.5 microns thick and has a carrier concentration of between 
about 1 x 10 17 and 1 x 10 19 cm" 3 . 

13 (original): A p- n diode according to Claim 7 wherein said contact layer has a 
thickness of about 2 microns and a carrier concentration of about I x 10 1? cm" 3 . 

14 (currently amended): A p-n diode according to Claim 7 wherein said first p type 
region has a carrier concentration about 2 orders of magnitude greater than said n- region. 

15 (CANCELED) 

16 (currently amended): A p-n diode according to Claim 1 - 5 Claim 7 wherein said 
contact layer has a carrier concentration of at J east about I % 101 9 om 3 1 x 10 19 cm" 3 , but less 
than the amount that would result in a decrease in crystal quality that would degrade the 
performance of the diode, and a thickness of at least about 1000 angstroms, 

17 (original); A p-n diode according to Claim 7 wherein said substrate has a carrier 
concentration of between about 5 x 10 18 and 2 x 10 19 cm" 3 and is at least about 125 microns 
thick. 
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1 S (currently amended): A p-n diode according to Claim 7 wherein: 
said first p type region is about 0*5 microns thick and has a carrier concentration of 
about lxl0 u cm" 3 ; 

said n- region is about 45 microns thick and lias a carrier concentration of about 1 x 
10 15 cm 3 ; 

said n+ region is about 0.5 microns thick and lias a carrier concentration of about 2 x 
10 18 cm' 3 ; 

ffl id r futth e r comprising a p* type contact layer botw a on aaid p-type-re^>n-Qnd^Q:i4 
ohmio-contflot, said p type contact layer re gion being about 2 microns thick and having a 
carrier concentration of about 1 x 10 }9 cm" 3 ; 

and further comprising a n+ type boundary layer between said n- type voltage 
blocking region and said substrate, said boundary layer being about 2 microns thick and 
having a carrier concentration of about 1 x 10 19 cm" 3 . 

19 (original): A p-n diode according to Claim 7 further comprising at least one planar 
defect, and wherein those portions of those stacking faults that grow under forward bias 
operati on are segregated from at least one of the interfaces between the n+ region or the first 
p-type region and the remainder of the device. 

20 -48 (CANCELED) 

49 (original): A p-n diode according to Claim 10 wherein said n+ region comprises a 
first n+ region having a thickness of about 0.5 microns and a carrier concentration of about 
2E1 8 cm' 3 and a second n+ region havi ng a thickness of about 2.0 microns and a carrier 
concentration of about 1E19 cm" 3 . 

50-51 (CANCELED) 
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52 (New): A p-n diode comprising: 

a silicon carbide substrate, said substrate being at least about 125 microns thick and 
having a carrier concentration of between, about 5 x 10 18 and 2 x 10 19 cm" 3 ; 

an n+ region of silicon carbide on said substrate; 

an n- voltage blocking region of silicon carbide on said n+ region; 

a first p type region of silicon carbide on said n- region; 
wherein at least one of said first p type region and said n+ region has a thickness greater than 
the minority carrier diffusion length in that respective region. 

53 (New): A p-n diode according to Claim 52 wherein said substrate, said voltage 
blocking region and said p type and n type regions all have the same polytype. 

54 (New): A p-n diode according to Claim 52 wherein said substrate has a polytype 
sel ected from the group consisting of the 3C, 4H, 6H and 15R polytypes of silicon carbide. 

55 (New): A p-n diode according to Claim 52 wherein said n+ region is about 2.5 
microns thick and has a carrier concentration of between about 1 x 10 ,a and 
J,xlO l9 cm- 3 . 

56 (New): A p-n diode according to Claim 55 wherein said n+ region comprises a 
layer about 0.5 microns thick that has a carrier concentration of about 2 x 10 18 cm" 3 . 
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57 (New); A p-n diode according to Claim 52 wherein said first p type region is 
greater than about 0.5 microns thick and has a carrier concentration of between about 1 x 10 1 7 
andlxl0 I9 cm 4 

58 (New): A p~n diode according to Claim 52 wherein, said first p type region 
includes a contact layer having a thickness of about 2 microns and a earner concentration of 
about 1 x 10 19 cm' 3 . 

59 (New): A p-n diode according to Claim 52 wherein said first p type region has a 
carri er concentration about 2 orders of magnitude greater than said n- region. 

60 (New): A p-n diode according to Claim 52 and further comprising a p type contact 
layer on said first p type region and an ohmic contact oh said p type contact layer, said p type 
contact layer having a higher carrier concentration than said p type region* 

61 (New): A p-n diode according to Claim 60 wherein said p type contact layer has a 
carrier concentration of at least about 1 x 10 19 cm" 3 , but less than the amount that would result 
in a decrease in crystal quality that would degrade the performance of the diode, said p type 
contact layer further having a thickness of at least about 1000 angstroms. 

62 (New): A p-n diode according to Claim 52 wherein; 

said first p type region is about 0.5 microns thick and has a carrier concentration of 
about 1 x 10 18 cm" 3 ; 

said region is about 45 microns thick and has a carrier concentration of about 1 x 
10 15 cm 4 ; 

said n+ region is about 0.5 microns thick and has a carrier concentration of about 2 x 
lO 18 cm* 3 ; 
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and further comprising a p+ type contact layer on said n- region and an ohmic contact 
on said p+ type contact layer, said p+ type contact region being about 2 microns thick and 
having a carrier concentration of about 1 x 10 19 cm* 3 ; 

and further comprising a n+ type boundary layer between said n- voltage blocking 
region and said substrate, said boundary layer being about 2 microns thick and having a 
carrier concentration of about 1 x 10 19 cm" 3 , 

63 (New): A p-n diode according to Claim 52 further comprising at least one planar 
defect, and wherein those portions of those stacking faults that grow under forward bias 
operation are segregated from at least one of the interfaces between the n+ region or the p- 
type region and the remainder of the device. 

64 (New): A p-n diode comprising: 
a silicon carbide substrate; 

an n+ region of silicon carbide on said substrate, said n-h region being about 0,5 
microns thick and having a carrier concentration of about 2 x 10 5R cm" 3 ; 

an n- voltage blocking region of silicon carbide on said n+ region, said n- voltage 
blocking region being about 45 mi crons thick and having a carrier concentration of about 1 x 
10 15 cm" 3 ; 

a first p type region of silicon carbide on said n- type voltage blocking region, said 
first p type region being about 0.5 microns thick and having a carrier concentration of about 1 
x lO^crn 3 ; 

a p+ type contact layer on said first p type region, said p+ type contact layer being 
about 2 microns thick and having a carrier concentration of about 1 x 10 19 cm" 3 ; 

an n+ type boundary layer between said n- type voltage blocking region and said 
substrate, said boundary layer being about 2 microns thick and having a carrier concentration 
of about! x 10 l9 cm" 3 ; 
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wherein at least one of said first p type region and said n+ region has a thickness 
greater than the minority carrier diffusion length in that respective region. 

65 (New): A p-n diode according to Claim 64 wherein said substrate, said voltage 
blocking region and said p type and n type regions all have the same polytype, 

66 (New): A p-n diode according to Claim 64 wherein said substrate has a polytype 
selected from the group consisting of the 3C, 4H, 6H and 15R polytypcs of silicon carbide. 

67 (New): A p-n diode according to Claim 64 wherein said first p type region has a 
carrier concentration about 2 orders of magnitude greater than said n~ region. 

* 

68 (New): A p-n diode according to Claim 64 wherein said contact layer has a 
thickness of at least about 1000 angstroms. 

69 (New): A p-n diode according to Claim 64 wherein said substrate has a carrier 
concentration of between about 5 x 10 18 and 2 x 10 19 cm" 3 and is at least about 125 microns 
thick. 

70 (New): A p-n diode according to Claim 64 further comprising at least one planar 
defect, and wherein those portions of those stacking faults that grow under forward bias 
operation are segregated from at least one of the interfaces between the n+ region or the p- 
type region and the remainder of Hie device. 

71 (New): A p-n diode comprising: 
a silicon carbide substrate; 
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an n+ region of silicon carbide on said substrate, said n+ region comprising a first n+ 
layer having a thickness of about 0.5 microns and a carrier concentration of about 2 x 10 l * cm" 
3 and a second n+ layer having a thickness of about 2.0 microns and a carrier concentration of 
about 1 x lO^cm' 3 ; 

an n- voltage blocking region of silicon carbide on said n+ region; 

a first p type region of silicon carbide on said n- region; 

wherein at least one of said first p type region and said n+ region has a thickness 
greater than the minority carrier diffusion length in that respective region, 

72 (New): A p-n diode according to Claim 71 wherein said substrate, said voltage 
blocking region and said p type and n type regions all have the same polytype. 

73 (New): A p-n diode according to Claim 71 wherein said substrate has a polytype 
selected from the group consisting of the 3C, 4H, 6H and 1 5R polytypes of silicon carbide. 

74 (New): A p-n diode according to Claim 71 wherein said first p type region is 
greater than about 0.5 microns thick and has a carrier concentration of between about 1 x 10 n 
and 1 x J O 19 cm* 3 , 

75 (New): A p-n diode according to Claim 71 wherein said first p type region 
includes a contact layer having a thickness of about 2 microns and a carrier concentration of 
about IxlO 19 cm" 3 , 

76 (New): A p-n diode according to Claim 71 wherein said first p type region has a 
carrier concentration about 2 orders of magnitude greater than said n- region. 
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77 (New): A p-n diode according to Claim 71 and ftirther comprising a p type contact 
layer on said first p type region and an ohmic contact on said p type contact layer, said p type 
contact layer having a higher carrier concentration than said first p type region. 

78 (New): A p-n diode according to Claim. 77 wherein said p type contact layer has a 
carrier concentration of at least about 1 x 10 19 cm" 3 , but less than the amount that would result 
in a decrease in crystal quality that would degrade the performance of the diode, said p type 
contact layer further having a thickness of at least about 1000 angstroms. 

79 (New): A p-n diode according to Claim 71 wherein: 

said first p type region is about 0,5 microns thick and has a carrier concentration of 
about! xl0 18 cm" 3 ; 

said n- region is about 45 microns thick and has a carrier concentration of about 1 x 
10 15 cm" 3 ; 

and further comprising a pf type contact layer on said n- region and an ohmic contact 
on said p+ type contact layer, said p+ type contact region being about 2 microns thick and 
having a carrier concentration of about 1 x 10 19 cm" 3 ; 

and further comprising a n+ type boundary layer between said n- voltage blocking 
region and said substrate, said boundary layer being about 2 microns thick and having a 
carrier concentration of about 1 x 10 19 cm' 3 . 

80 (New): A p-n diode according to Claim 71 further comprising at least one planar 
defect, and wherein those portions of those stacking faults that grow under forward bias 
operation are segregated from at least one of the interfaces between the n+ region or the p- 
typc region and the remainder of the device. 
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